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Over the past three decades, flow cytometry has emerged as an invaluable technology 
in clinical laboratories and has contributed significantly to investigate the immune system 
cell components. Its unparalleled ability to simultaneously identify characteristic physical 
cell properties, cell numbers, cell functions, and numerous cell gene products at rates of 
thousands of cells per second has resulted in the development of a large repertoire of 
diagnostic, prognostic, and monitoring assays.  
 
There are currently more than 200 recognized primary immune deficiencies that have 
been classified and whose underlying genetic defects are known. The diagnosis of many 
of these PIDs is supported strongly by a wide variety of flow cytometry applications. 
Abnormalities detected by flow cytometry can be grouped broadly as having (1) relative 
or absolute decrease in a specific subset or subsets, (2) loss or abnormal expression of 
a specific cell-associated marker or markers, and (3) loss or abnormal function.  
 
Routine immmunophenotyping for the identification of cell subsets and/or cell markers 
abnormalities in the peripheral blood of patients suspected to suffer primary 
immunodeficiency diseases along with various routine functional studies helping 
diagnose these diseases will be discussed, using various examples from our experience 
of PIDs amenable to assessment by flow cytometry and classified according to the 
recent classification of primary immunodeficiencies published by the International Union 
of Immunological Societies Primary Immunodeficiency experts committee.  
Flow cytometry has been and continues to be an invaluable tool for the diagnosis and 
monitoring of patients suspected of having PID.  
 
